WHAT IS CLAIMED IS: 



1 . A nucleic acid segment comprising a nucleic acid sequence encoding a 3-keto- 
acyl-CoA reductase protein, wherein the nucleic acid sequence is selected from 
the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 8; 

a nucleic acid sequence that hybridizes under stringent conditions to SEQ ID 

NO: 8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to SEQ ID 

N0:9; and 

a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID NO: 9 as an antigen, the antibody being 
immunoreactive with SEQ ID N0:9. 

2. An isolated 3-keto-acyl-CoA reductase protein comprising an amino acid 
sequence selected from the group consisting of: 

an amino acid sequence at least about 80% identical to SEQ ID N0:9; and 

an amino acid sequence that is immunoreactive with an antibody prepared using 

SEQ ID N0:9 as an antigen, the antibody being immunoreactive with SEQ 

ID N0:9. 

3. A recombinant vector comprising in the 5' to 3' direction: 

a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a 3-keto-acyl-CoA reductase protein; 

b) a structural nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein; wherein the structural nucleic acid sequence is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ IDN0:9; and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody 

being immunoreactive with SEQ ID NO: 9; and 

c) a 3' transcription terminator. 

4. A recombinant host cell comprising a nucleic acid segment encoding a 3-keto- 
acyl-CoA reductase protein, wherein the nucleic acid segment is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ ID 
NO: 8 or the complement thereof; 
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a nucleic acid sequence encoding a protein at least about 80% identical to SEQ ID 
N0:9; and 

a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody being 
immunoreactive with SEQ ID N0:9. 

5 . A genetically transformed plant cell comprising in the 5 ' to 3 ' direction: 

a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a 3-keto-acyl-CoA reductase protein; 

b) a structural nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein; wherein the structural nucleic acid sequence is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID N0:8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID N0:8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody 

being immunoreactive with SEQ ID N0:9; 

c) a 3' transcription terminator; and 

d) a 3 ' polyadenylation signal sequence that directs the addition of 
polyadenylate nucleotides to the 3' end of RNA transcribed from the 
structural nucleic acid sequence. 

6. A genetically transformed plant comprising in the 5' to 3' direction: 

a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a 3-keto-acyl-CoA reductase protein; 

b) a structural nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein; wherein the structural nucleic acid sequence is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID N0:8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody 

being immunoreactive with SEQ ID N0:9; 

c) a 3' transcription terminator; and 

d) a 3 ' polyadenylation signal sequence that directs the addition of 
polyadenylate nucleotides to the 3' end of RNA transcribed from the 
structural nucleic acid sequence. 
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7. A method of preparing host cells useful to produce a 3-keto-acyl-CoA reductase 
protein, the method comprising: 

a) selecting a host cell; 

b) transforming the selected host cell with a recombinant vector havmg a 
structural nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein, wherein the structural nucleic acid sequence is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO:8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID N0:8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody 

being immunoreactive with SEQ ID N0:9; and 
c) obtaining transformed host cells. 

8. A method of preparing plants useful to produce a 3-keto-acyl-CoA reductase 
protein, the method comprising: 

a) selecting a host plant cell; . 

b) transforming the selected host plant cell with a recombinant vector having 
a structural nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein, wherein the structural nucleic acid sequence is selected from the 
group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID N0:8; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 8 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:9 as an antigen, the antibody 

being immunoreactive with SEQ ID N0:9; 

c) obtaining transformed host plant cells; and 

d) regenerating the transformed host plant cells. 

9 A nucleic acid segment comprising a nucleic acid sequence encoding a 

polyhydroxyalkanoate synthase protein, wherein the nucleic acid sequence is 
selected from the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 10; 

a nucleic acid sequence that hybridizes under stringent conditions to SEQ ID 

NO: 10 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to SEQ ID 

NO:ll;and 
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a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID NO: 1 1 as an antigen, the antibody being 
immunoreactive with SEQ ID NO: 1 1 . 

An isolated polyhydroxyalkanoate synthase protein comprising an amino acid 
sequence selected from the group consisting of: 

an amino acid sequence at least about 80% identical to SEQ ID N0:1 1 ; and 
an amino acid sequence that is immunoreactive with an antibody prepared using 

SEQ ID N0:1 1 as an antigen, the antibody being immunoreactive with 

SEQ ID NO: 11. 

A recombinant vector comprising in the 5' to 3' direction: 

a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a polyhydroxyalkanoate synthase protein; 

b) a structural nucleic acid sequence encoding a polyhydroxyalkanoate 
synthase protein; wherein the structural nucleic acid sequence is selected 
from the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 10; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 1 0 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID NO:ll;and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID NO: 1 1 as an antigen, the antibody 

being immunoreactive with SEQ ID NO: 11; and 

c) a 3' transcription terminator. 

A recombinant host cell comprising a nucleic acid segment encoding a 
polyhydroxyalkanoate synthase protein, wherein the nucleic acid segment is 
selected from the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 10; 

a nucleic acid sequence that hybridizes under stringent conditions to SEQ ID 

NO: 1 0 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to SEQ ID 

NO:ll;and 

a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID NO: 1 1 as an antigen, the antibody being 
immunoreactive with SEQ ID NO: 1 1 . 

A genetically transformed plant cell comprising in the 5' to 3' direction: 
a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a polyhydroxyalkanoate synthase protein; 
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b) a structural nucleic acid sequence encoding a polyhydroxyalkanoate 
synthase protein; wherein the structural nucleic acid sequence is selected 
from the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 10; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 1 0 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ ID NO:ll;and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID N0:1 1 as an antigen, the antibody 

being immunoreactive with SEQ ID NO: 1 1 ; 

c) a 3' transcription terminator; and 

d) a 3' polyadenylation signal sequence that directs the addition of 
polyadenylate nucleotides to the 3' end of RNA transcribed from the 
structural nucleic acid sequence. 

A genetically transformed plant comprising in the 5' to 3' direction: 

a) a promoter that directs transcription of a structural nucleic acid sequence 
encoding a polyhydroxyalkanoate synthase protein; 

b) a structural nucleic acid sequence encoding a polyhydroxyalkanoate 
synthase protein; wherein the structural nucleic acid sequence is selected 
from the group consisting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 10; 
a nucleic acid sequence that hybridizes under stringent conditions to SEQ 

ID NO: 10 or the complement thereof; 
a nucleic acid sequence encoding a protein at least about 80% identical to 

SEQ IDNO:ll;and 
a nucleic acid sequence encoding a protein that is immunoreactive with an 

antibody prepared using SEQ ID NO: 11 as an antigen, the antibody 

being immunoreactive with SEQ ID NO: 1 1 ; 

c) a 3' transcription terminator; and 

d) a 3' polyadenylation signal sequence that directs the addition of 
polyadenylate nucleotides to the 3' end of RNA transcribed from the 
structural nucleic acid sequence. 

A method of preparink host cells useful to produce a polyhydroxyalkanoate 
synthase protein, the method comprising: 

a) selecting a host celk 

b) transforming the selefibd host cell with a recombinant vector having a 
structural nucleic aciq^quence encoding a polyhydroxyalkanoate 
synthase protein, wher\inslhe structural nucleic acid sequence is selected 
from the group consisting o^^ 

a nucleic acid sequence at lea^t about 80% identical to SEQ ID NO: 10; 
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^nucleic acid sequence that hybridizes under stringent conditions to SEQ 
\ ID NO: 1 0 or the complement thereof; 
a n\leic acid sequence encoding a protein at least about 80% identical to 

\ SEQ IDNO:ll;and 
a nuclV acid sequence encoding a protein that is immunoreactive with an 
atibody prepared using SEQ ID NO: 11 as an antigen, the antibody 
bWg immunoreactive with SEQ ID N0:1 1; and 
c) obtaining\ransformed host cells. 

16. A method of preparing plants useful to produce a polyhydroxyalkanoate synthase 
protein, the method Comprising: 

a) selecting a hostjilant cell; . 

b) transforming th\selected,host plant cell with a recombmant vector havmg 
a structural nucle\acid sequence encoding a polyhydroxyalkanoate 
synthase protein, wherein the structural nucleic acid sequence is selected 
from the group consfsting of: 

a nucleic acid sequence at least about 80% identical to SEQ ID NO: 1 0; 
a nucleic acid sequencduhat hybridizes under stringent conditions to SEQ 

ID NO: 1 0 or the\om«le^ent thereof; 
a nucleic acid sequence eric6dMig a protein at least about 80% identical to 
''I SEQIDNO:ll;an|)j^ 1 

a nucleic acid sequence en(Mg a protein that is immunoreactive with an 
antibody prepared u^inl^^EQ ID N0:1 1 as an antigen, the antibody 
being immunoreactive wrth SEQ ID N0:1 1; 

c) obtaining transformed host plant c6Us; and 

d) regenerating the transformed host plW cells. 

17. A method for the preparation of polyhydroxyalkanoate, the method comprising: 
a) obtaining a cell comprising: \ 

a nucleic acid sequence encoding a S-ketoWyl-CoA reductase protein; 

and \ 
a nucleic acid sequence encoding a PHA synthase protein; 

wherein: \ 

the nucleic acid sequence encoding a 3-Reto-acyl-CoA reductase 

protein is not naturally found in the cell; 
the nucleic acid sequence encoding a PHAVynthase protein is not 

naturally found in the cell; \ 
the nucleic acid sequence encoding a 3-keto-acyl;CoA reductase 
protein is selected from the group consWng of: 
a nucleic acid sequence at least about 80% identical to SEQ 

IDN0:8; \ 
a nucleic acid sequence that hybridizes und6r stringent 
conditions to SEQ ID N0:8 or the cof^iplement 
thereof; 
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b) 



a nucleic acid sequence encoding a protein at least about 

80% identical to SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is 

immunoreactive with an antibody prepared using 
SEQ ID N0:9 as an antigen, the antibody being 
immunoreactive with SEQ ID N0:9; and 
the ni^cleic acid sequence encoding a PHA synthase protein is 
^selected from the group consisting of: 

nucleic acid sequence at least about 80% identical to SEQ 
ID NO: 10; 

a kucleic acid sequence that hybridizes under stringent 
conditions to SEQ ID NO: 10 or the complement 
thereof; 

a nucleic acid sequence encoding a protein at least about 

\80% identical to SEQ ID NO: 1 1 ; and 
a nuclei^ acid sequence encoding a protein that is 

inununoreactive with an antibody prepared using 
SEy ID NO: 1 1 as an antigen, the antibody being 
imrrtunoreactive with SEQ ID NO: 1 1 ; and 
culturing the cell under conqiji^ns suitable for the preparation of 
polyhydroxyalkanoate. 



oxyalkanoate, the method comprising: 
oding a 3-keto-acyl-CoA reductase protein; 



A method for the preparation of p^ 
a) obtaining a plant comprisi 
a nucleic acid sequence erf 
and 

a nucleic acid sequence encoding a P^A synthase protein; 
wherein: 

the nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
protein is not naturally foW in the plant; 

the nucleic acid sequence encoding a PHA synthase protein is not 
naturally found in the plant;) 

the nucleic acid sequence encoding dy3-keto-acyl-CoA reductase 
protein is selected from the group consisting of: 
a nucleic acid sequence at least>^bout 80% identical to SEQ 
ID N0:8; 

a nucleic acid sequence that hybrMizes under stringent 
conditions to SEQ ID NO:8^or the complement 
thereof; 

a nucleic acid sequence encoding a pk)tein at least about 
80% identical to SEQ ID N0:9v and 

a nucleic acid sequence encoding a protedn that is 

immunoreactive with an antibodyVrepared using 
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SEQ ID N0:9 as an antigen, the antibody being 
immunoreactive with SEQ ID N0:9; and 
tlie nucleic acid sequence encoding a PHA synthase protein is 
selected from the group consisting of: 
a nucleic acid sequence at least about 80% identical to SEQ 
IDNO:10; 

L nucleic acid sequence that hybridizes under stringent 
conditions to SEQ ID NO: 10 or the complement 
thereof; 

a nucleic acid sequence encoding a protein at least about 

80% identical to SEQ ID NO: 1 1 ; and 
a nucleic acid sequence encoding a protein that is 

Vnmunoreactive with an antibody prepared using 
SEQ ID N0:1 1 as an antigen, the antibody being 
iiSmunoreactive with SEQ ID NO: 11 ; and 
b) growing the plant under conditions suitable for the preparation of 
polyhydroxyalkanoate. 

19. A method for the preparation of polyhydroxyalkanoate, the method comprising: 



a) 



obtaining a cell comprising: 
a nucleic acid sequence encodi: 
and 

a nucleic acid sequence encod 
wherein: 

the nucleic acid seque 
protein is not n; 



t\3-keto-acyl-CoA reductase protein; 
^HA synthase protein; 



b) 



le eiicoding a 3-keto-acyl-CoA reductase 
turall\ found in the cell; 
the nucleic acid sequence enc^ing a 3-keto-acyl-CoA reductase 
protein is selected from the group consisting of: 
a nucleic acid sequence 4 least about 80% identical to SEQ 
ID N0:8; 

a nucleic acid sequence thkt hybridizes under stringent 
conditions to SEQ Pp N0:8 or the complement 
thereof; 

a nucleic acid sequence encoding a protein at least about 

80% identical to SEqVd N0:9; and 
a nucleic acid sequence encodmg a protein that is 

immunoreactive with an antibody prepared using 
SEQ ID N0:9 as an antiVen, the antibody being 
immunoreactive with SE© ID N0:9; and 
culturing the cell under conditions suitable for thfe preparation of 
polyhydroxyalkanoate. 



20. 



A method for the preparation of polyhydroxyalkanoate, the\method comprising: 
a) obtaining a plant comprising: 
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nucleic acid sequence encoding a 3-keto-acyl-CoA reductase protein; 
\ and 

a nucleic acid sequence encoding a PHA synthase protein; 
wherein: 

\ the nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
\ protein is not naturally found in the plant; 

\he nucleic acid sequence encoding a 3-keto-acyl-CoA reductase 
\ protein is selected from the group consisting of: 
\ a nucleic acid sequence at least about 80% identical to SEQ 
\ IDN0:8; 
\ a nucleic acid sequence that hybridizes under stringent 
\ conditions to SEQ ID NO: 8 or the complement 

\ thereof; 
\ nucleic acid sequence encoding a protein at least about 
\ 80% identical to SEQ ID N0:9; and 
a nucleic acid sequence encoding a protein that is 

\ immunoreactive with an antibody prepared using 
\ SEQ ID N0:9 as an antigen, the antibody being 
Nimmunoreactive with SEQ ID N0:9; and 
b) growing the plant unde\ conditions suitable for the preparation of 
polyhydroxyalkanoate. VA 

A method for the preparation o^pc 
a) obtaining a cell compris i pfg 
a nucleic acid sequence fern 

and " "^X 

a nucleic acid sequence encoding a PHA synthase protein; 
wherein: \ 

the nucleic acid sequence encoding a PHA synthase protein is not 

naturally found in tnfe cell; 
the nucleic acid sequence encoding a PHA synthase protein is 
selected from the grouR consisting of: 
a nucleic acid sequence at least about 80% identical to SEQ 

IDNO:10; \ 
a nucleic acid sequence that hybridizes under stringent 
conditions to SEQ ID NO: 10 or the complement 
thereof; \ 
a nucleic acid sequence encooing a protein at least about 

80% identical to SEQ ID NO: 1 1 ; and 
a nucleic acid sequence encoding a protein that is 

immunoreactive with an antibody prepared using 
SEQ ID NO: 11 as an antigen, the antibody being 
immunoreactive with SEQ ID NO: 1 1 ; and 



iroxyalkanoate, the method comprising: 
ing a 3-keto-acyl-CoA reductase protein; 
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b) cililturing the cell under conditions suitable for the preparation of 
poi5(hydroxyalkanoate. 

22. A method for\he preparation of polyhydroxyalkanoate, the method comprising: 
a) obtainirig a plant comprising: 

a nucleic\cid sequence encoding a 3-keto-acyl-CoA reductase protem; 

anc 

a nucleic ac^ sequence encoding a PHA synthase protein; 
wherein: 

the nucteic acid sequence encoding a PHA synthase protein is not 

naturally found in the plant; 
the nucleicvacid sequence encoding a PHA synthase protein is 
sele\ted from the group consisting of: 
a nudi.eic acid sequence at least about 80% identical to SEQ 
yID NO: 10; 

a nucleic acid sequence that hybridizes under stringent 
Conditions to SEQ ID NO: 10 or the complement 
thWeof; 

a nucleic afcid'sequ^nce encoding a protein at least about 

SOmd^cal to SEQ ID N0:1 1 ; and 
a nucleic amd^siquence encoding a protein that is 

immufloreactive with an antibody prepared using 
SE© IDvNO:! 1 as an antigen, the antibody being 
imiSunofeactive with SEQ ID NO: 1 1 ; and 
b) growing the plant under conditid^s suitable for the preparation of 
polyhydroxyalkanoate . 

23 . A method for the preparation of polyhydroxyalkanoate, the method comprising: 

a) obtaining a recombinant host cell comprising: 
a nucleic acid sequence encoding a p\ketothiolase protein; 
a nucleic acid sequence encoding a 3-k;toacyl-CoA reductase protein; 
a nucleic acid sequence encoding a polj^jiydroxyalkanoate synthase 

protein; 

a nucleic acid sequence encoding a p-hydtoxyacyl-CoA dehydrase; and 
a nucleic acid sequence encoding an acyl-^oA dehydrogenase protein or 
an enoyl-CoA reductase protein; and 

b) culturing the recombinant host cell under coWitions suitable for the 
preparation of polyhydroxyalkanoate; wherein: 
the polyhydroxyalkanoate comprises C6, C8, Ar CIO monomer subunits; 
the nucleic acid sequence encoding a 3-keto-acy-CoA reductase protein is 

selected from the group consisting of: 

a nucleic acid sequence at least about 80°)^ identical to SEQ ID 
N0:8; 
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a nucleic acid seqiioqce that hybridizes under stringent conditions 
to SEQ ID NQv8 or the complement thereof; 

a nucleic acid sequence idldbjiing a protein at least about 80% 
identical to SEQ feV0:9; and 

a nucleic acid sequence ei) Wng a protein that is immunoreactive 
with an antibody preyed using SEQ ID N0:9 as an 
antigen, the antibody being immunoreactive with SEQ ID 
N0:9. \ 
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